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top x k pairs score top x k pairs score
1 3 Cys-Cys 1.69 11 3 Trp-Trp 0.47
2 4 His-His 0.85 12 2 Trp-Trp 0.45
3 4 Cys-Cys 0.71 13 2 Lys-Lys 0.45
4 2 Cys-Cys 0.71 14 4 Cys-Phe 0.44
5 3 Pro-Pro 0.69 15 1 Lys-Lys 0.43
6 2 Pro-Pro 0.68 16 2 Gln-Gln 0.43
7 4 Pro-Pro 0.62 17 1 Ala-Ala 0.42
8 3 Gly-Gly 0.6 18 1 Trp-Trp 0.42
9 1 Glu-Glu 0.58 19 3 Lys-Lys 0.42
10 1 Pro-Pro 0.52 20 2 Tyr-Cys 0.41
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Given: (x1, y1), ...., (xm, ym) where xi ∈ X , yi ∈Y
Initialize D1(i) = 1/m
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defined by Dt.
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¦ ‖pi‖ = 1 if pi is true, else ‖pi‖ = 0.
¦ Zt is normarization factor (chosen so that Dt+1 will sum to 1) .
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.
S = {(x1, y1), . . . , (xn, yn)}.
WL(S) = argmax(Ci(S)), (i = 0, . . . , N).
3.2.5
(1) (2)
(3) .
. 20
, 21 .
( 2.1) . , CAT, CAC
. 64 20
.
, . DNA
, . , CAT AAT
, CAC . CAT→AAT
,
. , CAT→CAC .
DNA ,
, . ,
.
, DNA ,
.
,
. ,
26 3 cDNA
. ,
. .
P (Ci)/P (α(Ci))
(i = 0, . . . , 63, α(Ci) Ci )
k
. , .
.
P (Ai, Bj)
P (Ai) · P (Bj)
(i=0, . . . , 20, j=0, . . . , 20, Ai Bj 20
)
3.2.6
3 ,
, .
. 3.5 . CDS
( ) , ELSE ( ) , STC ( ) , SPC ( )
4 . CDS , ELSE
. ,
ATG . , ATG ,
(STC) . , DP
ATG STC .
, DP . ,
, .
3.2 27
STC
CDS
ELSE
SPC
3.5
3.2.7
,
. ,
. ,
. ,
. , p , p − w p + w ,
, Step1
.
3.2.8
.
. , ,
.
, .
32 . , k ,
28 3 cDNA
20 1.0 Ek k = 4 .
, STC 10 . ,
-20 . , ATG ,
. DP
10 ATG , STC .
3.2.9 pseudocounts
,
.
P (α(Ci) . , α(Ci)
0 . , 21× 21
.
, .
Ai + α ∗ Ai
+ α ∗
(α ) .
3.2.10 GC
DNA GC (GC )
[9][15][16]. ,
4 (p < 43%, 43% ≤ p < 51%, 51% ≤ p < 57%,
57% ≤ p) , .
3.3 29
3.2
2005 1
CDS
28,671 74,953,258 43,781,010
l < 1000 1000 ≤ l < 3000 3000 ≤ l
4,756 15,260 8,655
GC
p < 43% 43% ≤ p < 51% 51% ≤ p < 57% 57% ≤ p
6,289 8,706 6,007 7,669
l: p:GC .
3.3
, .
3.3.1
RefSeq [37] mRNA .
3.2 . RefSeq ,
, 4 .
3.3 .
3.3.2
boosting
. ,
.
,
. , ,
30 3 cDNA
3.3
Ins Del Sub FR SR Rstart Rstop Astop
Data1 21,941 21,842 43,879 1.00 1.00 168 171 1,429
Data2 27,043 27,493 54,719 1.25 1.25 218 241 1,711
Data3 36,278 36,743 72,986 1.68 1.68 261 287 2,256
Data4 54,615 54,649 109,526 2.50 2.50 449 429 3,519
Ins CDS
Del CDS
Sub CDS
FR 1000
SR 1000
Rstart CDS
Rstop CDS
Astop CDS
, .
500 .
3.3.3
, 5-fold . n-fold
, n ,
n-1 . .
, (tp/(tp+ fn)) , (tn/(tn+ fp)) , Matthews’ correlation coefficient
(MCC) [38] . . tp, tn, fp, fn , ,
, .
, ESTSCAN2.0 [16] .
(tn ∗ tp)− (fn ∗ fp)√
(tp+ fp) ∗ (tn+ fn) ∗ (tp+ fn) ∗ (tn+ fp) .
3.4 31
3.4
3.4.1
3.4 . (ESTSCAN) ,
(ANGLE) MCC 0.43% 4.6% . ,
, (ANGLE) , ESTSCAN
. 200 1
, ANGLE ESTSCAN . , ESTSCAN
,
.
3.4.2
, 3.5 . , 1000
MCC 9.26%
.
, ANGLE ESTSCAN
. 3.5 L2-1, L3-L1 , 1000
, 1000 3000 , 3000
. L2-L1 2.20% ,
9.09% . , L3-L1 7.9% ,
15.59% .
3.6 1000 .
, 9.31% , 2.15% .
32 3 cDNA
3.4
MCC
Original Data ( no sequencing error. )
ANGLE 96.65% 97.97% 92.96%
ESTSCAN2.0 93.12% 96.88% 88.28%
Data1 ( 1 frameshift or 1 substitution per 500 nucleotides. )
ANGLE 92.74% 97.21% 88.74%
ESTSCAN2.0 91.32% 96.45% 86.18%
Data2 ( 1 frameshift or 1 substitution per 400 nucleotides. )
ANGLE 91.72% 97.05% 87.72%
ESTSCAN2.0 90.64% 96.31% 85.46%
Data3 ( 1 frameshift or 1 substitution per 300 nucleotides. )
ANGLE 89.90% 96.71% 85.82%
ESTSCAN2.0 89.29% 95.98% 83.89%
Data4 ( 1 frameshift or 1 substitution per 200 nucleotides. )
ANGLE 86.84% 96.12% 82.57%
ESTSCAN2.0 87.67% 95.64% 82.14%
3.4 33
3.5
L1 L2 L3
l < 1000 1000 ≤ l < 3000 3000 ≤ l L2− L1 L3− L1
Original Data ( no sequencing error. )
ANGLE 89.53% 90.12% 95.25% 0.59% 5.72%
ESTSCAN2.0 75.84% 84.65% 91.98% 8.81% 16.14%
Data1 ( 1 frameshift or 1 substitution per 500 nucleotides. )
ANGLE 84.03% 85.73% 91.21% 1.69% 7.18%
ESTSCAN2.0 73.72% 82.60% 89.83% 8.87% 16.10%
Data2 ( 1 frameshift or 1 substitution per 400 nucleotides. )
ANGLE 82.00% 84.49% 90.46% 2.48% 8.45%
ESTSCAN2.0 73.03% 81.97% 89.08% 8.94% 16.04%
Data3 ( 1 frameshift or 1 substitution per 300 nucleotides. )
ANGLE 80.05% 82.45% 88.61% 2.40% 8.56%
ESTSCAN2.0 71.95% 81.25% 86.86% 9.30% 14.91%
Data4 ( 1 frameshift or 1 substitution per 200 nucleotides. )
ANGLE 75.40% 79.25% 85.42% 3.85% 10.02%
ESTSCAN2.0 70.17% 79.70% 84.93% 9.54% 14.77%
34 3 cDNA
3.6 1000
MCC
Original Data ( no sequencing error. )
ANGLE 94.22% 96.69% 89.53%
ESTSCAN2.0 80.88% 93.87% 75.84%
Data1 ( 1 frameshift or 1 substitution per 500 nucleotides. )
ANGLE 89.03% 95.72% 84.03%
ESTSCAN2.0 79.12% 93.42% 73.72%
Data2 ( 1 frameshift or 1 substitution per 400 nucleotides. )
ANGLE 87.23% 95.33% 82.00%
ESTSCAN2.0 77.84% 93.26% 73.03%
Data3 ( 1 frameshift or 1 substitution per 300 nucleotides. )
ANGLE 85.42% 94.98% 80.05%
ESTSCAN2.0 77.14% 92.94% 71.95%
Data4 ( 1 frameshift or 1 substitution per 200 nucleotides. )
ANGLE 81.02% 94.21% 75.40%
ESTSCAN2.0 75.36% 92.70% 70.17%
3.5 35
3.5
, boosting , cDNA
, .
, .
, , ,
. ,
. HMM viterbi
, . ,
. ,
, . HMM
, ,
, . ,
,
, . , mRNA
, cDNA
.
.
,
.
, mRNA .
, , HMM
. , ,
[39].
, cDNA ,
, EST
. , ,
. , ,
36 3 cDNA
[40][41],
.
3.6
cDNA . ,
, .
37
4
,
, .
4.1
, DNA ,
. ,
. .
, ,
. ,
. ,
,
,
.
, ,
. 4.1
, , .
.
, , .
38 4
4.1
, ,
.
4.2
. , ,
, .
Anfinsen [42] ,
.
,
. ,
,
4.2 39
4.1
Alanine Ala A
Cystein Cys C
Aspartic acid Asp D
Glutamic acid Glu E
Phenylalanine Phe F
Glycin Gly G
Histidine His H
Isoleucine Ile I
Lysine Lys K
Leucine Leu L
Methionine Met M
Asparagine Asn N
Proline Pro P
Glutamine Gln Q
Arginine Arg R
Serine Ser S
Threonine Thr T
Valine Val V
Tryptophan Trp W
Tyrocine Tyr Y
. ,
, , .
4.1 .
,
, . ,
,
, . , , ,
, , , , , ,
.
40 4
N
H
C  
R
H
C N
H
C  
RO
C
O
CN
 
H
4.2
, ,
. ,
.
4.2.1
, –NH–
RCH–CO– . .
R , .
, N , C . ,
C Cα . Cα , N–Cα, Cα–C φ, ψ
, ( )
( 4.2) .
4.2.2
, NH CO ,
. 4 .
4.2 41
α
α .
3. 6 , 4
( 4.1 ) .
,
.
β
β
, . ,
.
α β , ,
.
,
. .
.
4.2.3
,
.
, X
.
. X
42 4
. ,
. ,
, ,
.
(NMR)
( ) . ,
,
. NMR .
,
, .
4.3
X , NMR
, . ,
[43][44][6][8]. ,
. ( ) φ, ψ
, φ , ψ . ,
, ,
[45]. , natively unfolded,
intrinsically unstructured [46][7][47].
. , ,
[8]. ,
, ,
[48]. 30%
[45].
4.4 43
4.4
,
. ,
[49]. , ,
. , ,
. ,
, [50].
, , DNA
,
[43] [51]. , ,
,
,
[52].
,
, ,
.
, , .
X ,
. , ,
[48]. , ,
.
, .
, ,
.
44 4
4.5
5
.
4.5.1 PDB
Protein Data Bank (PDB) , Brookheaven National Laboratory ,
.
, .
, , PDB
, 30,000 . PDB
PDB XML
. PDB 3
, . ,
, , . ,
.
.
. , PDB REMARK465 Missing
Residue .
.
4.5.2 DisProt
DisProt[53] Indiana , disorder
. .
4.6
.
45
5
,
.
5.1
,
.
, ,
. , ,
,
[54][22][55][56][12][57]. ,
, ( )
[19][20][58]. ,
, , .
,
,
, . ,
3 . (1)
,
. (2)
. (3) . ,
46 5
5.1 Hydropathy, Netcharge, Contact number
Hydropathy 0.47 0.41
Netcharge 0.031 0.085
Contact number 20.81 20.14
cDNA
,
[59].
, ,
.
5.2
5.2.1
,
,
. Uversky , Hydropathy (netcharge)
[19]. Hydropathy
, Hydropathy
. ,
.
, .
, Garbuzynskiy , contact number
[20]. Contact number
. Contact number
, .
5.2 47
0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
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5.1 Hydropathy - netcharge
, hydropathy,
netcharge, contact number 5.1 . , 5.1
hydropathy, netcharge , 5.2 hydropathy, contact
number . 5.1, 5.1, 5.2 ,
.
5.1 ,
. ,
, 5.1, 5.2
. , hydropathy, netcharge, contact
number .
, hydropathy, netcharge, contact number
5.3
. Di/Oi , Di
Ai , Oi Ai
48 5
18
18.5
19
19.5
20
20.5
21
21.5
22
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
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5.2 Hydropathy - contact number
.
, ,
.
, ,
. ,
. , , ,
, , , 5 ,
. 5.4
. , Zvelebil ( 5.2)
. Di/Oi , Di
Pi , Oi Pi
. Weathers , 20
, ,
5.2 49
-0.8
-0.6
-0.4
-0.2
0
0.2
0.4
0.6
0.8
A C D E F G H I K L M N P Q R S T V W Y
5.3
[24].
, . ,
. 20
10 ,
5.2.2
[19][20] ,
. ,
,
, . ,
( ) .
,
. , ,
50 5
-0.4
-0.3
-0.2
-0.1
0
0.1
0.2
0.3
0.4
HYP HYF CHG POS NEG ARO ALI TIN SML POL
HYO: hydrophobic, HYI: hydrophil, CHA: netcharged, POS: positive, NEG: negative,
ARO: aromatic, ALI: aliphatic, TIN: tiny, SML: small, POL: polar,
5.4
, .
,
,
. . X
.
.
,
. ,
, .
, . , PDB
, ,
5.2 51
5.2
HYO HYI CHA POS NEG ARO ALI TIN SML POL
A 1 0 0 0 0 0 0 1 1 0
C 1 0 0 0 0 0 0 0 1 0
D 0 1 1 0 1 0 0 0 1 1
E 0 1 1 0 1 0 0 0 0 1
F 1 0 0 0 0 1 0 0 0 0
G 1 0 0 0 0 0 0 1 1 0
H 1 0 1 1 0 1 0 0 0 1
I 1 0 0 0 0 0 1 0 0 0
K 1 0 1 1 0 0 0 0 0 1
L 1 0 0 0 0 0 1 0 0 0
M 0 1 0 0 0 0 0 0 0 0
N 0 1 0 0 0 0 0 0 1 1
P 0 1 0 0 0 0 0 0 1 0
Q 0 1 0 0 0 0 0 0 0 1
R 0 1 1 1 0 0 0 0 0 1
S 0 1 0 0 0 0 0 1 1 1
T 1 0 0 0 0 0 0 0 1 1
V 1 0 0 0 0 0 1 0 1 0
W 1 0 0 0 0 1 0 0 0 1
Y 1 0 0 0 0 1 0 0 0 0
HYO: hydrophobic, HYI: hydrophil, CHA: netcharged, POS: positive, NEG: negative,
ARO: aromatic, ALI: aliphatic, TIN: tiny, SML: small, POL: polar,
. ,
.
, ,
,
.
, Indiana
DISPROT[53] . DISPROT
52 5
5.3
DISPROT PDB UNIPROT
458 32519 974,638
. 5.3
. , . UNIPROT[60]
,
. , UNIPROT DISPROT
2100 ,
,
. ,
, ,
,
.
,
, . ,
,
. ,
,
.
5.3
Hydropathy, netcharge, contact number
, ,
,
.
5.3 53
5.2.1 , ,
.
. , .
, ,
.
, Transductive learning .
Transductive learning Spectral Graph Transducer (SGT) [61] ,
, .
5.3.1 Spectral Graph Transducer
Transductive learning , ( )
, . Transductive learning
SGT , transductive SVM [62], transductive Boosting [63]
. SGT Joachims , Transductive
learning [61].
( ) U =
u0, . . . , un . , ( )
L = l0, . . . , lm . , X = U,L , k-nearest neighbors
(k-NN) , n + m ,
G . X = x0, . . . , xn+m
Y = y0, . . . , yn+m, y ∈ 1,−1 , X G G+ G−
.
, Transductive learning .
54 5
5.5
• .
• Leave-one-out . ( . )
, ( L )
, .
, s-t mincut
[64]. S-t mincut wij xi, xj ,
. Yl L .
min−→y
n∑
i=1
∑
j∈kNN(−→xi)
yiyj
wij∑
minkNN(−→xi) wim
s. t. yi = 1, ifi ∈ Yl and positive
yi = −1, ifi ∈ Yl and negative
∀j : yj ∈ +1,−1
, s-t mincut , 5.5
. .
s-t mincut ,
. 5.5 , 4
5.3 55
. , 9
. ,
, . SGT ,
transductive learning .
• ,
.
, SGT
.
min−→y
cut(G+, G−)
|i : yi = 1||i : yi = −1|
s.t. yi = 1, ifi ∈ Yl and positive
yi = −1, ifi ∈ Yl and negative
NP , spectral graph
.
SGT , k-NN k .
k = 80, 90, . . . , 120 , k = 100
.
5.3.2
SGT k-NN ,
. .
, . 20
.
56 5
,
.
Blast
Basic Local Alignment Search Tool (Blast) [65]
, . Blast
, , ,
( ) . ,
( ) . ,
e-value .
E-value , ,
, .
, . ,
, e-value DP
.
5.4
. , 24
.
5.4.1
.
, Disprot (version 3.3) 70%
. , 30%
. , 82 .
5.4 57
5.4
UNIPROT50 2006 1/12 974, 638
SWISSPROT release 48. 9 206, 586
TREMBL 2006 2/2 2, 586, 884
X , .
. ,
,
. , PDB
.
1. .
2. 2A , R-factor 0.2 .
3. Refmac5, SHELXL97, CNS .
4. 95% .
5. 10 , 10 .
6. blastclust 30% .
, 526 .
(UNIPROT, SWISSPROT[66],
TREMBL[67]) . 5.4 .
, .
, 30 .
NCBI 5 , 14 , 5
.
58 5
5.4.2
, 5-fold .
. , , (tp/(tp + fn)) ,
(tn/(tn+ fp)) , ((tp+ tn)/(tp+ tn+ fp+ fn)) , Matthews’ correlation coefficient
(MCC) [38] . . tp, tn, fp, fn , ,
, .
(tn ∗ tp)− (fn ∗ fp)√
(tp+ fp) ∗ (tn+ fn) ∗ (tp+ fn) ∗ (tn+ fp) .
5.5
.
5.5.1
Transductive learning .
, ,
,
. SWISSPROT .
, 1
. , , 10
. 5.6 .
, .
30,000, 50,000, 70,000 , 30,000
MCC , , . SGT
k-NN , ,
, . ,
. , 30,000
.
5.5 59
0.6
0.62
0.64
0.66
0.68
0.7
0.72
0.74
0.76
100 1,000 10,000 30,000 50,000 70,000
 
	
M
CC



5.6
, UNIPROT, TREMBL, SWIS-
SPROT 3 ,
. , SWISSPROT
TREMBL .
, UNIPROT,
TREMBL, SWISSPROT , 30,000
70,000 .
. , ,
10 , .
5.5 .
,
. SWISSPROT Swiss Institute of Bioinformatics ,
60 5
,
.
, mRNA , ,
, .
, TREMBL
, GENSCAN .
70% ,
TREMBL .
UNIPROT SWISSPROT TREMBL ,
. SWISSPROT UNIPROT, TREMBL ,
.
5.5
(%) (%) (%) MCC (%)
30,000
SWISSPROT 68.43 97.76 93.80 71.84
UNIPROT 58.07 97.57 92.24 63.59
TREMBL 56.75 98.04 92.47 64.33
70,000
SWISSPROT 70.12 97.30 93.63 71.47
UNIPROT 56.99 97.85 92.34 63.80
TREMBL 50.36 97.81 91.41 58.46
5.5.2
, (1) (2)
(3) 3 .
, . SWISSPROT
30,000 . 5.6 . 3 ,
, Blast
5.5 61
. Blast .
, ,
. Blast ,
,
.
5.6
(%) (%) (%) MCC (%)
68.43 97.76 93.80 71.84
56.87 98.19 92.62 65.04
BLAST 66.27 92.02 88.54 54.64
5.5.3
. hydropathy-netcharge
, FoldIndex web . ,
hydropathy-netcharge , FoldIndex . ,
hydropathy-conatctnumber , .
, ,
. ,
SWISSPROT 30,000 .
5.7 . FoldIndex 20.2%, hydropathy-
conatctnumber 22.1% . 5.8 ROC (Receiver
Operating Characteristic) . 5% ,
9
. FoldIndex hydropathy- conatctnumber
2 ( 5.7) .
62 5
5.7
(%) (%) (%) MCC (%)
72.29 97.72 94.29 74.39
FOLDINDEX 66.27 91.83 88.38 54.24
Hydropathy-contact number 66.27 90.87 87.56 52.30
HY-CNFoldIndex
 
7
40
7
9
2
1 1
5.7 5%
5.5.4 Inductive learner
Transductive learning ,
(inductive learning) .
, transductive learning inductive learning
. , Inductive learning
, Support Vector Machines (SVM) [68] . SVM
,
[69]. (SVM . ) SGT
5.5 63
 
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24365-798
5.8
, . , SVM
GRID . , linear kernel, polynomial kernel,
RBF kernel, sigmoid kernel , RBF kernel
. , SGT SVM MCC
7.05% ( 5.8) . , ROC 5.9 .
5.8 SVM
(%) (%) (%) MCC (%)
72.29 97.72 94.29 74.39
SVM 61.45 97.91 92.99 67.34
SVM , (
) , k-NN
. ,
64 5
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5.9 SVM
, ,
, transductive learning .
, SVM ,
.
.
1. A, B, C 3
2. A, B, C , .
3. .
, B, C B, C .
B A C A
.
5.9 . , 0. 14 .
5.6 65
5.9
DataA DataB DataC
0.92 0.85 0.94 0.90
SVM 0.83 0.83 0.63 0.76
, SGT
.
5.6
transductive learning
. hydropathy,
netcharge, contact number
,
. , ,
,
, , .
, , MCC FoldIndex 20.1%, Hydropathy-
contact number 22.1% .
1.
2. ,
, trunsductive learning SGT
,
,
, hydropathy, netcharge, contactnumbr
. ,
. ,
[70] , Hydropathy, netcharge, contact number .
, ,
66 5
.
, SGT
.
, 5% , , FoldIndex
Hydropathy-contact number 23
. ,
, 4 .
(2) , , SVM
. , SVM
, MCC 7.05% . ,
, SVM
0.14 . ,
.
[54]. PDB ,
. , ( , NMR )
, , .
,
, .
, transductive learning ,
.
,
. 24
5.10 . , 4.14%, 7.0%,
28.5% . ,
[48]. , ,
, ,
. ,
5.6 67
0 1 2 3 4 5 6
chromatin binding
RNA binding
microtubule motor activity
transcription corepressor activity
double-stranded DNA binding
transcriptional activator activity
DNA binding
transcription factor activity
transcriptional repressor activity
RNA polymerase II transcription factor activity
Score R
5.10 GO term 10
, ,
[43] .
, SWISSPROT , 14.6%
.
, GO term R(T ) = Rd(T )/Rs(T )
. GO term ,
. Rd(T )
GO term T . Rs(T ) SWISSPROT
GO term T . 5.10
GO term 10 .
, 50 GO term
. . ,
RNA binding DNA binding
. ,
,
.
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5.10
Archaea Halobacterium sp. NRC-1 2605 4.57%
Archaea Pyrococcus horikoshii 1535 2.41%
Archaea Thermoplasma volcanium 1526 3.87%
Archaea Sulfolobus solfataricus 2977 3.76%
Archaea Nanoarchaeum equitans 536 9.89%
Bacteria Escherichia coli K-12 4302 4.21%
Bacteria Acidobacteria bacterium Ellin345 4777 4.92%
Bacteria Staphylococcus aureus RF122 2515 5.81%
Bacteria Mycobacterium tuberculosis H37Rv 3991 4.03%
Bacteria Fusobacterium nucleatum 2067 5.22%
Bacteria Rhodopirellula baltica 7325 14.06%
Bacteria Chlamydophila pneumoniae AR39 1110 9.91%
Bacteria Treponema pallidum T.pallidum 1031 6.89%
Bacteria Synechocystis sp. PCC6803 3454 5.07%
Bacteria Porphyromonas gingivalis 1909 7.70%
Bacteria Chlorobium tepidum C.tepidum 2255 7.54%
Bacteria Dehalococcoides ethenogenes 1580 6.39%
Bacteria Deinococcus radiodurans 3181 3.99%
Bacteria Thermotoga maritima 1846 7.04%
Eukaryota Arabidopsis thaliana 25545 22.51%
Eukaryota Caenorhabditis elegans 22844 21.33%
Eukaryota Drosophila melanogaster 19376 30.21%
Eukaryota Homo sapiens 40877 36.85%
Eukaryota Saccharomyces cerevisiae 5869 18.73%
Archaea 9179 4.14%
Bacteria 41343 7.00%
Eukaryota 114511 28.50%
5.7 69
5.7
. ,
, .

71
6
,
.
6.1
. ( )
. , , (low complexity) ,
hydrophobic . ,
.
, ,
. ,
, X
.
, .
, ,
.
72 6
6.2
,
. , ,
, ,
[12][55][22][57][71]. ,
. ,
. , DISOPRED2[12]
Position Specific Scoring Matrix (PSSM) , SVM
. , PONDR[55]
. , ,
N , C
.
, .
N , C ,
[22][12]. ,
. N , C
, . ,
. ,
.
, .
6.3
6.3.1
, ,
, ,
.
, .
6.3 73
,
. 6.1, 6.2 N , C
. Vi
. Vi 10 40 .
Vi = log
(
Adi
Aoi
)
(Adi : i , Aoi :
i )
,
. , C ( 6.2
P) 10 , 10
. , N ( 6.1
) 10 , 10
.
,
.
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0.1
1
10
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0-9
10-19
20-29
30-39
Region
1
0
-
6.1 N ,
0.1
1
10
A C D E F G H I K L M N P Q R S T V W Y
0-9
10-19
20-29
30-39
Region
1
0
-
6.2 C ,
6.3 75
6.3.2
, .
, .
. ,
, .
,
.
[72].
6.3, 6.4 . ,
10 40 . , N , C 10
60% ,
20% . , 5
, 5 ,
6.5, 6.6 . ,
, .
, ,
. ,
.
,
.
, .
,
, . ,
.
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Position
40<
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Length
6.3 N :
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20%
40%
60%
80%
100%
0-9 10-19 20-29 30-39 40<
Position
40<
30-39
20-29
10-19
1-9
l
Length
6.4 C :
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0
20
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C
 
6.5 N :
0
20
40
60
80
100
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C  
N
 
6.6 C :
78 6
6.4
, ,
, (1)
(2) ,
.
, .
6.4.1
, . ,
.
1
N , C 10 , 5
.
2
, ,
.
3
, , (
) .
4
, 5%
.
6.1, 6.2, 6.3, 6.4 , N , , C ,
.
6.4 79
6.1 N :
5 - 14 10 - 19 15 - 24 20 -29 25 - 34 30 - 39 35 - 44 40 - 49
0 - 9 13.09 26.21 35.88 44.67 40.08 25.46 21.24 28.28
5 - 14 9.79 31.79 49.74 40.25 22.94 22.04 27.05
10 - 19 16.49 48.59 39.57 20.86 18.77 20.18
15 - 24 20.61 23.34 12.30 12.69 16.38
20 -29 7.94 17.95 16.78 25.06
25 - 34 10.17 16.38 18.43
30 - 39 5.30 9.40
35 - 44 6.95
x - y .
6.2 N :
5 - 14 10 - 19 15 - 24 20 -29 25 - 34 30 - 39 35 - 44 40 - 49
0 - 9 42.39 157.40 155.59 117.48 129.68 146.65 129.15 124.91
5 - 14 110.93 113.45 77.96 99.35 119.62 108.43 116.58
10 - 19 7.57 18.56 16.63 21.61 22.00 24.18
15 - 24 10.82 12.43 12.59 18.98 21.80
20 -29 5.82 18.79 24.76 24.96
25 - 34 11.40 18.73 15.85
30 - 39 10.24 20.58
35 - 44 6.45
x - y .
80 6
6.3 C :
5 - 14 10 - 19 15 - 24 20 -29 25 - 34 30 - 39 35 - 44 40 - 49
0 - 9 29.66 64.89 57.60 63.30 55.59 57.85 77.34 81.84
5 - 14 18.30 26.07 25.11 28.12 33.50 44.70 55.07
10 - 19 11.84 14.07 15.85 24.96 31.98 43.33
15 - 24 3.97 12.40 16.81 23.06 25.51
20 -29 8.73 15.67 19.61 25.64
25 - 34 8.16 22.09 31.07
30 - 39 10.12 22.96
35 - 44 10.67
x - y .
6.4 C :
5 - 14 10 - 19 15 - 24 20 -29 25 - 34 30 - 39 35 - 44 40 - 49
0 - 9 47.83 84.85 118.69 130.82 117.33 87.30 80.37 132.50
5 - 14 14.98 31.75 32.62 38.68 38.01 21.25 29.84
10 - 19 16.18 25.88 35.93 38.65 27.84 34.02
15 - 24 9.10 27.43 30.69 35.17 36.10
20 -29 8.23 16.18 19.49 22.10
25 - 34 4.62 10.46 19.28
30 - 39 9.13 24.18
35 - 44 9.66
x - y .
6.4 81
6.5
Order Disorder
0 - 9 63.10 82.38
5 - 14 38.82 109.85
10 - 19 37.41 68.58
15 - 24 15.87 61.50
20 -29 19.97 41.90
25 - 34 22.13 20.72
30 - 39 12.20 16.62
35 - 44 13.47 20.83
40 - 49 9.30 24.00
6.6
NR1 N 0 - 9
NR2 N 5 - 14
NR3 N 10 - 24
IR N 20 - C 35
CR3 N 39 - C 15
CR2 C 5 - 19
CR1 C 0 - 9
, N C
. , , N C
, ,
. ,
. 6.5 .
, ,
. , ,
. , N , C .
6.6 .
82 6
6.4.2
, ,
. ,
,
.
, . P
, . P - +1
, +1 . , -1
. ,
5.2 . 6.7 .
Pi =
∑
(Cdi,j − Coi,j)∑ |(Cdi,j − Coi,j)|
j i
Cdi,j = Adj
Coi,j = Aoj
j i
Cdi,j = 0
Coi,j = 0
(Adj j . Aoj j
. )
6.4 83
6.7 P
HYO HYI CHA POS NEG ARO ALI TIN SML POL
NR1 -0.34 0.48 0.43 0.83 -1.00 0.14 -1.00 1.00 -0.13 0.29
NR2 -0.06 0.17 0.63 1.00 -1.00 0.31 -1.00 1.00 0.11 0.37
NR3 -0.48 0.77 0.77 0.98 -0.15 -0.89 -1.00 0.94 0.45 0.47
IR -0.30 0.54 0.82 1.00 0.43 -0.82 -1.00 1.00 0.27 0.56
CR3 -0.31 0.75 1.00 1.00 1.00 -0.92 -1.00 1.00 0.32 0.65
CR2 -0.43 0.88 1.00 1.00 1.00 -0.71 -1.00 1.00 0.22 0.76
CR1 -0.41 0.99 1.00 1.00 1.00 0.14 -1.00 0.57 0.02 0.83
HYO: hydrophobic, HYI: hydrophil, CHA: charged, POS: positive, NEG: negative,
ARO: aromatic, ALI: aliphatic, TIN: tiny, SML: small, POL: polar,
( ,
) . ,
,
.
, .
, Position Specific Scoring Matrix (PSSM) P
.
. 6.7 .
1
PSSM .
2
PSSM ( 7 , 15 ) .
3
PSSM .
84 6
RKVEKEKNEKEREIKRRKFDPSSSENVMTPREQ …
Feature1 0.6 2.1 1.3 …
Feature2 0.1 1.2 0.3 …
Feature3 1.1 3.3 1.3 …
……
Feature1 0.6 2.1 1.3 …
Feature2 0.1 1.2 0.3 …
Feature3 1.1 3.3 1.3 …
……
A  0.1 0.4 0.2 …
C  0.2 0.1 0.1 …
D  0.3 0.2 0.1 …
……
6.7
6.4 85
 
 
 
 
 
	
CAABCCBACB
CCABACBABA
CCCAACBABA
ACCBCCBABA
ACBACCACBA
   
   
   
   
   	
C
B
A
0.60.80.400.2100.20.20
000.20.6000.800.80.2
0.40.20.40.40.400.20.800.8
6.8 Position specific scoring matrix
PSSM
PSSM . 6.8 10
5 . , ,
. , (position) (specific)
. ,
, . ,
4 , 4
. , ,
PSSM .
PSI-BLAST
PSI-BLAST[73] PSSM . PSI-BLAST
, (
) PSSM . ,
( ,
)
86 6
6.8
NR1 POS, ALI, TIN, C, D, E, F, M, N, P, Q, T, W, Y
NR2 POS, ALI, TIN, C, D, E, F, M, N, P, Q, T, W, Y
NR3 POS, ARO, ALI, TIN, C, D, E, M, N, P, Q, T
IR CHA, POS, ARO, ALI, TIN, C, M, N, P, Q, T
CR3 CHA, POS, NEG, ARO, ALI, TIN, C, M, N, P, Q, T
CR2 HYI, CHA, POS, NEG, ALI, TIN, C, F, T, W, Y
CR1 HYI, CHA, POS, NEG, ALI, POL, A, C, F, G, Y
HYO: hydrophobic, HYI: hydrophil, CHA: charged, POS: positive, NEG: negative,
ARO: aromatic, ALI: aliphatic, TIN: tiny, SML: small, POL: polar,
. , , NR . NR
,
.
PSSM
20 PSSM 20 . ,
20 . , , ,
/ ,
. , ,
H
. H 0.80 . 6.8 .
6.4.3 Support Vector Machines
,
. , Support Vector Machines (SVM) . SVM
Kernel , RBF . ,
GRID .
6.4 87
SVM
SVM[68] Vapnik , ,
libSVM[74], SVMlight[75]
.
, ,
. SVM ,
.
si ∈ S , si C1 C−1
. C1 C−1 ,
. SVM
, (
6.9) . , ( )
.
x , SVM
.
y = sign(wTx− h)
w , h . , S
. si xi,
yi = +1,−1 .
yi(wTxi − h) ≥ 1
, wTx−h = 1 C1 , wTx−h =
−1 C−1 . , ,
1/||w|| .
, .
, w .
L(w) =
1
2
||w||2
88 6
6.9
,
, .
.
. .
LD(α) =
N∑
i=1
αi − 12
N∑
i,j=1
αiαjyiyjx
T
i xj
.
, SVM kernek
. Kernel SVM
, SVM .
.
, ,
6.5 89
. , ,
. , SVM . x ,
. ,
, .
, x φ(x) K .
K(x, y) = φ(x)φ(y)
K kernel , SVM kernel
. Kernel , K kernel
K .
kernel
K(x, y) = (1 + xy)p
kernel
K(x, y) = exp
(−||x− y||2
2σ2
)
.
,
.
spectrum kernel [76].
6.5
.
6.5.1
.
PDB , ”REMARK465 missing
residue” .
PDB-REPRDB[77][78] .
90 6
1. .
2. 2A , R-factor 0.2 .
3. Refmac5, SHELXL97, CNS .
4. 30% .
.
1. PDB ”REMARK465 missing residue”
.
2. Disprot (version 2.2)
PDB .
CASP
CASP (Critical Assessment of Techniques for Protein Structure Prediction) , 2
. CASP
, ,
. 12 ,
.
, 2002 CASP5
. CASP6
.
6.5.2
Matthews’ correlation coefficient (MCC) [38] .
. tp, tn, fp, fn , , , .
(tn ∗ tp)− (fn ∗ fp)√
(tp+ fp) ∗ (tn+ fn) ∗ (tp+ fn) ∗ (tn+ fp) .
, PDB, DISPROT 5-fold
6.6 91
. . , CASP6
PDB, DISPROT .
6.6
.
, . ,
3 (NRT:N 10 , CRT:C 10 , NRT:
) PSSM . PDB, DISPROT
6.9 , CASP6
6.10 . PDB, DISPROT ,
. 7 , ,
. , NR2, CR2, CR3
. , CASP6 ,
CR1 . PDB, DISPROT
,
, . ,
,
. , CASP ,
. 3 (IR)
(NR2, NR3, CR3, CR2) ,
. , 3 .
, 7 , ,
. PDB, DISPROT 6.11 , CASP6
6.12 . ,
.
92 6
6.9 PDB, DISPROT
NR1 NRT 31% 36%
NR2 28% 35%
NR3 39% 35%
IR IRT 45% 44%
CR3 38% 43%
CR2 37% 43%
CR1 CRT 34% 34%
6.10 CASP
NR1 NRT 34% 28%
NR2 18% 0%
NR3 18% 0%
IR IRT 19% 18%
CR3 11% 0%
CR2 23% 4%
CR1 CRT 36% 37%
6.7
,
,
, ,
.
,
.
,
6.7 93
6.11 PDB, DISPROT
NR1 31% 29%
NR2 28% 26%
NR3 39% 42%
IR 45% 41%
CR3 38% 35%
CR2 37% 36%
CR1 34% 33%
6.12 CASP
NR1 34% 32%
NR2 18% 20%
NR3 18% 17%
IR 19% 15%
CR3 11% 9%
CR2 23% 20%
CR1 36% 31%
,
, ,
. , 3 ,
. , 7
PSSM
.
2 , ,
( ) .
CASP6 NR2, NR3, CR2, CR3 , MCC
94 6
11% 18% . ,
,
. ,
,
. , PSSM 9
. , ,
, CR2
.
6.8
. ,
, .
95
7
7.1
,
. , DNA
, ,
.
cDNA ,
.
, cDNA , ,
.
7.1.1 cDNA
2 cDNA , cDNA
. ,
,
. 3 , , cDNA
. ,
.
96 7
,
, ,
.
, ,
. ,
,
, . ,
, .
cDNA , 0.1%
0.5% 4 , .
, MCC 0.43% 4.6% . ,
, 1000
MCC 9.26% . ,
, 1000 1000 3000
, 4.1 .
cDNA , EST*1 .
, EST ,
, . , EST cDNA
, .
, , ,
, .
*1 cDNA
7.1 97
cDNA .
. , .
,
, .
, . ,
cDNA . ,
, cDNA
. , ,
cDNA .
7.1.2
4 ,
. ,
,
, .
. 5
.
. ,
,
. ,
, Transductive learning ,
. Transductive learning SGT
, ,
, ,
.
98 7
, ,
. , 30,000
. , ,
(TREMBLE) , (SWISSPROT) ,
, MCC 10.3%
. 3 ,
. , .
, MCC 20.2% 22.1% . ,
Support Vector Machines (SVM) ,
, . , MCC 7.05%
. SVM ,
. , 0.14 .
.
,
. , ,
,
. ,
3 ,
. 7 . , 7
, , PSSM
.
7.1 99
2
. , , (
) . CASP6
, MCC 11% 18%
. ,
,
. ,
,
. , ,
,
.
, PDB
, 4
. , ,
. ,
,
.
,
,
. ,
.
.
,
,
100 7
,
. ,
,
. , ,
. , ,
,
. ,
. ,
, .
7.2
,
. cDNA
, . ,
. , ,
.
101
A
5,6
A.1 5 DisprotID
DP00001 DP00038 DP00070 DP00136 DP00170 DP00214 DP00281 DP00347
DP00005 DP00039 DP00112 DP00139 DP00174 DP00216 DP00287 DP00357
DP00006 DP00040 DP00113 DP00140 DP00186 DP00219 DP00288 DP00359
DP00008 DP00041 DP00116 DP00143 DP00188 DP00222 DP00291 DP00367
DP00015 DP00042 DP00119 DP00145 DP00192 DP00227 DP00303 DP00372
DP00016 DP00047 DP00122 DP00146 DP00193 DP00232 DP00325 DP00387
DP00017 DP00052 DP00124 DP00147 DP00198 DP00238 DP00328 DP00421
DP00022 DP00057 DP00126 DP00148 DP00199 DP00242 DP00330 DP00441
DP00024 DP00058 DP00128 DP00158 DP00201 DP00251 DP00332 DP00465
DP00027 DP00068 DP00132 DP00163 DP00205 DP00253 DP00333 DP00510
DP00028 DP00069
102 A
A.2 5 PDBID
PDBID CHAIN PDBID CHAIN PDBID CHAIN PDBID CHAIN
1A8D - 1JYH A 1QZN A 1WRR A
1AX0 - 1K12 A 1R0F A 1WUC A
1B0B - 1K2A A 1R29 A 1WVJ A
1B0Y A 1K3I A 1R3Q A 1WW9 A
1B11 A 1K51 A 1R4X A 1WWI A
1BI5 A 1K5C A 1R5L A 1X1I A
1BKR A 1K7C A 1R5R A 1X38 A
1BN6 A 1K9Y A 1R89 A 1X6P A
1BYI - 1KEI A 1R8M E 1X7N A
1C0I A 1KFR A 1R9X A 1X8H A
1C1H A 1KFW A 1RC9 A 1XBI A
1C75 A 1KLL A 1RE9 A 1XDN A
1C7K A 1KLX A 1RH9 A 1XDW A
1CRZ A 1KM8 A 1RHC A 1XEM A
1CTQ A 1KMQ A 1RI6 A 1XHD A
1D2U A 1KQ3 A 1RJ1 A 1XOV A
1D4O A 1KQ6 A 1RJU V 1XP1 A
1D4Z A 1KQZ A 1RKY A 1XQO A
1D5T A 1KTH A 1RL0 A 1XS5 A
1DK8 A 1KW3 B 1RMZ A 1XT5 A
1DUW A 1KWG A 1RRH A 1XVO A
1DVB A 1KY2 A 1RU4 A 1XVX A
1DY4 A 1L0Z A 1RUW A 1XWW A
1E25 A 1L6P A 1RW1 A 1XWY A
1E58 A 1L7L A 1RW9 A 1Y21 A
1E5M A 1L9L A 1RWJ A 1Y3N A
1E93 A 1LJ8 A 1RWR A 1Y4W A
1EA5 A 1LMI A 1RXE A 1Y57 A
1EA7 A 1LO6 A 1S3P A 1YCK A
1EE3 P 1LR0 A 1S69 A 1YHF A
1EHB A 1LR7 A 1SAU A 1YLJ A
1EK0 A 1LRI A 1SBX A 1YMI A
1ELJ A 1LS6 A 1SDI A 1YMQ A
1EOK A 1LU4 A 1SF3 A 1YQG A
1EQM A 1LXZ A 1SHU X 1YS1 X
1ET5 A 1LZK A 1SI0 A 1YT3 A
1EU8 A 1M15 A 1SN7 A 1YU0 A
103
PDBID CHAIN PDBID CHAIN PDBID CHAIN PDBID CHAIN
1EUO A 1M1Q A 1SOG A 1YU5 X
1EV5 A 1M33 A 1SSX A 1YVM A
1EW4 A 1M5T A 1SU6 A 1YWP A
1EX7 A 1M7J A 1SWY A 1Z2N X
1EXX A 1M8R A 1SZN A 1Z3N A
1EZW A 1M8Z A 1T00 A 1Z3X A
1F0N A 1MFW A 1T24 A 1Z4R A
1F94 A 1MH9 A 1T2I A 1Z8O A
1F98 A 1MIX A 1T2J A 1ZCH A
1FK5 A 1MJ5 A 1T45 A 1ZCJ A
1FOA A 1ML4 A 1T6C A 1ZCM A
1FQE A 1MM9 A 1T6K A 1ZEB A
1FW9 A 1MNZ A 1T7A A 1ZEJ A
1FX2 A 1MOG A 1TJM A 1ZEQ X
1G0E A 1MPL A 1TJY A 1ZI6 A
1G2B A 1MXD A 1TKE A 1ZIE A
1G3B A 1MZ4 A 1TOE A 1ZJC A
1G4I A 1N40 A 1TOW A 1ZK7 A
1G68 A 1N57 A 1TUK A 1ZSW A
1G6S A 1N8N A 1TV2 A 1ZSY A
1G6X A 1NB0 A 1TVZ A 1ZTF A
1G8F A 1ND1 A 1TXI A 1ZZK A
1G9G A 1NE9 A 1TYJ A 1ZZM A
1G9O A 1NEP A 1TZV A 2A14 A
1GHM A 1NF8 A 1U2H A 2A15 A
1GK7 A 1NIO A 1U3I A 2A3U A
1GNT A 1NLS - 1U3Z A 2A4O A
1GNY A 1NNF A 1U53 A 2A4V A
1GOK A 1NNH A 1U5P A 2A6Z A
1GQ8 A 1NOF A 1U6T A 2A7M A
1GQZ A 1NPI A 1U77 A 2AEX A
1GSI A 1NPU A 1U9C A 2AGS A
1GSJ A 1NR0 A 1UA4 A 2AIO A
1GUI A 1NTE A 1UAI A 2APV A
1GV2 A 1NUW A 1UAT A 2AQ5 A
1GVO A 1NXP A 1UCS A 2AWG A
1GWE A 1NXQ A 1UEK A 2B0A A
1GWM A 1O08 A 1UFY A 2B0V A
104 A
PDBID CHAIN PDBID CHAIN PDBID CHAIN PDBID CHAIN
1GWT A 1O1Y A 1UG6 A 2B2F A
1GX5 A 1O1Z A 1UH2 A 2B3M A
1GXN A 1O6T A 1UJ4 A 2B9W A
1GXT A 1O7U A 1UJC A 2BBE A
1GYV A 1O8V A 1UKU A 2BDL A
1H0A A 1O98 A 1ULN A 2BF6 A
1H0P A 1OBN A 1ULR A 2BF9 A
1H11 A 1OC5 A 1UMK A 2BFW A
1H12 A 1OD8 A 1UNQ A 2BI0 A
1H16 A 1OEW A 1UOH A 2BKA A
1H1D A 1OF4 A 1UOY A 2BL1 A
1H6H A 1OFL A 1UP0 A 2BRC A
1H6M A 1OJN A 1USG A 2BSW A
1H72 C 1OJR A 1UU4 A 2BV9 A
1HD2 A 1OK0 A 1UUY A 2BWK A
1HH5 A 1OM0 A 1UWF A 2BWM A
1HP1 A 1ONH A 1UX7 A 2BX3 A
1HQ0 A 1OOT A 1UZ0 A 2C0H A
1HYF A 1OOW A 1V73 A 2C4N A
1HYU A 1OP0 A 1VAG A 2C4W A
1I1N A 1OS6 A 1VBI A 2C4X A
1I24 A 1OT1 A 1VBL A 2C77 A
1I2K A 1OUR A 1VBW A 2CAK A
1I2T A 1OWL A 1VF8 A 2CBO A
1I40 A 1OXS C 1VJP A 2CW4 A
1I71 A 1OYG A 1VK1 A 2CWY A
1I8O A 1OZ2 A 1VLC A 2CX0 A
1IA5 A 1OZQ A 1VM9 A 2CYG A
1IAT A 1P2F A 1VPD A 2CZ2 A
1ICX A 1P3C A 1VPK A 2D1E A
1IE0 A 1P3J A 1VQZ A 2D1R A
1IJB A 1P5D X 1W1D A 2D2F A
1IJH A 1P5F A 1W34 A 2D2G A
1IM5 A 1P6W A 1W3U A 2D2Y A
1IOM A 1P8F A 1W41 A 2ERF A
1IQZ A 1P9G A 1W7O A 2ESK A
1ITX A 1PA7 A 1W9B M 2ET1 A
1IUO A 1PI3 A 1WBE A 2F2B A
105
PDBID CHAIN PDBID CHAIN PDBID CHAIN PDBID CHAIN
1IWD A 1PJ5 A 1WCH A 2F6E A
1IZP A 1PJX A 1WCX A 2F6T A
1J09 A 1PMH X 1WD3 A 2F7F A
1J18 A 1PRW A 1WDE A 2F8P A
1J2L A 1PXF A 1WHZ A 2FB6 A
1J58 A 1PYF A 1WKA A 2FE5 A
1J6O A 1Q0R A 1WL4 A 2FG1 A
1J6P A 1Q6C A 1WL6 A 2FGQ X
1J8Q A 1Q9I A 1WL7 A 2FI1 A
1J9B A 1QJ4 A 1WL8 A 2FQW A
1JB3 A 1QLM A 1WM2 A 2FRG P
1JEO A 1QQF A 1WM5 A 2FU0 A
1JHD A 1QT9 A 1WMD A 2G64 A
1JJF A 1QWG A 1WN2 A 2G7S A
1JM1 A 1QWO A 1WOL A 2GDZ A
1JO8 A 1QWZ A 1WP5 A 3PAH -
1JTA A 1QXW A 1WPC A 3TLH A
1JU3 A 1QYO A 1WQ3 A 6FD1 -
1JXJ A 1QYZ A
106 A
• PDB: PDBID
• CHN: chainID
• PRG:
• RES:
• RFC: Rfactor
• ALN: (SEQRES )
• DLN:
A.3 6 PDB
PDB CHN PRG RES RFC ALN DLN
1A8D - SHELXL-97 1.57 0.19 452 0
1B0U A CNS 0.4 1.5 0.18 262 4
1BKB - CNS 0.3 1.75 0.21 136 0
1BKR A SHELXL-97 1.1 0.14 109 1
1BS0 A SHELXL-97 1.65 0.18 384 1
1BUP A CNS 0.3 1.7 0.19 386 8
1BX7 - SHELXL-97 1.2 0.18 55 4
1C3P A CNS 1.8 0.2 375 3
1C4O A CNS 0.5 1.5 0.25 664 160
1CB6 A SHELXL97 2 0.2 691 0
1CC8 A SHELXL-97 1.02 0.14 73 1
1CP7 A CNS 0.3 1.58 0.14 284 10
1CRZ A CNS 1.95 0.24 403 0
1CS6 A CNS 0.4 1.8 0.23 382 0
1CVR A CNS 2 0.16 435 3
1D2N A CNS 0.3 1.75 0.2 272 26
1D4O A SHELXL-97 1.21 0.17 184 7
1D5T A SHELXL-97 1.04 0.17 433 0
1DBG A CNS 1.7 0.18 506 25
1DCS - SHELXL-97 1.3 0.13 311 32
1DG3 A CNS 1.8 0.24 592 52
1DG6 A SHELXL-97 1.3 0.14 191 42
1DLJ A CNS 0.9 1.8 0.18 402 0
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PDB CHN PRG RES RFC ALN DLN
1DQG A CNS 1.7 0.2 135 1
1DVP A CNS 2 0.21 220 3
1E25 A CNS 1.9 0.14 282 12
1E29 A SHELXL-97 1.21 0.15 135 0
1E2X A CNS 2 0.2 243 21
1E3O C CNS 1.9 0.22 160 28
1E4F T CNS 1.9 0.22 419 41
1E58 A SHELXL-97 1.25 0.12 249 2
1E87 A CNS 1.5 0.23 118 1
1E8Y A CNS 2 0.24 966 125
1EAR A CNS 1.7 0.21 147 5
1EJ2 A CNS 0.5 1.9 0.21 181 14
1EKG A CNS 1.8 0.2 127 8
1EOK A CNS 0.9 1.8 0.17 290 8
1EPW A CNS 0.9 1.9 0.2 1290 3
1ES6 A CNS 0.9 2 0.22 296 36
1EU8 A CNS 0.9 1.9 0.2 409 2
1EWF A CNS 1.7 0.2 456 0
1EXR A SHELXL-97 1 0.14 148 2
1EZJ A CNS 0.9 1.9 0.25 115 1
1EZW A CNS 0.3 1.65 0.2 349 2
1F00 I CNS 0.9 1.9 0.21 282 0
1F1E A SHELXL-97 1.37 0.17 154 3
1F20 A CNS V0.5 1.9 0.19 435 0
1F32 A CNS 1.0 1.75 0.21 149 22
1F7S A CNS 2 0.21 139 15
1F8A B CNS 1.0 1.84 0.23 167 12
1FF9 A CNS 2 0.24 450 3
1FG7 A CNS 1.5 0.2 356 2
1FKM A CNS 1.0 1.9 0.2 396 74
1FL2 A CNS 0.9 1.9 0.2 310 0
1FP1 D CNS 1.0 1.82 0.23 372 32
1FP2 A CNS 1.0 1.4 0.22 352 7
1FQI A CNS 1.0 1.94 0.22 147 9
1FUK A CNS 1.75 0.22 165 8
1FXL A CNS 0.9 1.8 0.19 167 0
1G5A A CNS 0.9 1.4 0.19 628 0
1G8A A CNS 1.0 1.4 0.2 227 0
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1G8F A CNS 1.0 1.95 0.2 511 1
1GAK A CNS 0.9 1.85 0.23 141 4
1GMI A CNS 1.7 0.23 136 1
1GNU A REFMAC 5.0 1.75 0.2 117 0
1GP0 A CNS 1.0 1.4 0.21 143 10
1GQE A CNS 1.81 0.22 365 3
1GQZ A REFMAC 5.0 1.75 0.17 274 0
1GSK A REFMAC 5.0 1.7 0.18 513 11
1GSM A REFMAC 5.0 1.9 0.22 210 4
1GTK A REFMAC 5.0 1.66 0.2 313 19
1GVG A CNS 1.54 0.18 324 9
1GVZ A REFMAC 5.1.19 1.42 0.17 237 14
1GWU A CNS 1.31 0.17 309 3
1GZ2 A CNS 1.1 1.5 0.2 142 3
1H10 A SHELXL-97 1.4 0.13 125 8
1H12 A REFMAC 5.0 1.2 0.11 405 1
1H1D A CNS 2 0.17 221 8
1H7C A CNS 1.8 0.21 108 5
1H99 A CNS 1.55 0.22 224 4
1HBK A CNS 2 0.2 94 5
1HD5 A REFMAC 5.0 - 213 8
1HH8 A CNS 1.8 0.18 213 21
1HN0 A REFMAC 5.1.08 1.9 0.16 1021 50
1HNJ A CNS 1.46 0.17 317 0
1HQ1 A SHELXL-97 1.52 0.16 105 29
1HT6 A CNS 1.0 1.5 0.14 405 1
1HTY A CNS 1.0 1.4 0.19 1015 1
1HZ4 A CNS 1.45 0.19 373 7
1I24 A CNS 0.9A 1.2 0.19 404 12
1I2A A CNS 1.0 1.85 0.22 219 7
1I2K A SHELXL-97 1.79 0.16 269 0
1I40 A SHELXL-97 1.1 0.12 175 0
1I52 A CNS 1.0 1.5 0.23 236 11
1I6P A CNS 1.0 2 0.18 220 6
1I8A A CNS 1.0 1.9 0.2 189 0
1I9Y A CNS 1.0 2 0.2 347 11
1IAP A CNS 0.9 1.9 0.22 211 21
1IAT A REFMAC 5.0 1.62 0.15 557 1
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1IE9 A CNS 1.4 0.21 259 4
1IFG A CNS 1.0 2 0.25 140 3
1IHG A SHELXL-97 1.8 0.18 370 6
1IIR A CNS 0.9 1.8 0.21 415 33
1IKP A CNS 1.0 1.45 0.2 613 14
1IN4 A CNS 1.0 1.6 0.23 334 36
1IOM A CNS 1.0 1.5 0.17 377 3
1ISP A SHELXL-97 1.3 0.19 181 2
1ITX A REFMAC 5.0 1.1 0.12 419 0
1IUA A SHELXL-97 0.8 0.1 83 0
1IUQ A REFMAC 5.0 1.55 0.2 367 10
1IVN A CNS 1.0 1.9 0.23 190 12
1IXK A CNS 1.9 0.2 315 10
1IXL A CNS 1.94 0.2 131 1
1IZC A CNS 1.7 0.18 339 40
1IZM A CNS 1.0 1.95 0.19 184 14
1J02 A CNS 1.1 1.7 0.2 267 55
1J0P A SHELXL-97 0.91 0.11 108 0
1J1T A CNS 1.1 2 0.19 233 5
1J24 A CNS 0.9 1.78 0.21 143 10
1J27 A CNS 1.1 1.7 0.18 102 4
1J2A A CNS 1.8 0.2 166 0
1J2L A CNS 1.0 1.7 0.19 70 2
1J5P A CNS 1.1 1.9 0.22 253 18
1J75 A CNS 1.0 1.85 0.22 67 10
1J8T A SHELXL-97 1.7 0.2 325 18
1J9B A SHELXL-97 1.26 0.14 141 3
1JB3 A CNS 1.0 1.6 0.2 131 4
1JBK A CNS 1.8 0.22 195 6
1JDL A CNS - 121 3
1JEK A CNS 1.0 1.5 0.21 42 2
1JF8 A CNS 1.12 0.21 131 1
1JHD A CNS 1.0 1.7 0.17 396 0
1JJF A CNS 1.0 1.75 0.19 268 13
1JM1 A SHELXL-97 1.11 0.11 204 2
1JND A SHELXL-97 1.3 0.18 420 20
1JP4 A REFMAC 5.0 1.69 0.15 308 6
1JUV A CNS 1.0 1.7 0.23 193 0
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1JVW A SHELXL-97 1.7 0.18 167 7
1JWQ A CNS 1.0 1.8 0.18 179 0
1JYH A CNS 1.0 1.8 0.2 157 2
1K3I A CNS 1.0 1.4 0.18 656 5
1K3X A SHELXL-97 1.25 0.15 262 9
1K4N A CNS 0.9 1.6 0.2 192 9
1K5C A SHELXL-97 0.96 0.11 335 2
1K6K A CNS 1.8 0.21 143 1
1K6W A CNS 1.0 1.75 0.15 426 3
1K7C A SHELXL-97 1.12 0.11 233 0
1K7I A CNS 1.1 1.59 0.2 479 17
1K8W A CNS 1.0 1.85 0.18 327 23
1KB0 A CNS 1.0 1.44 0.16 677 7
1KBL A CNS 1.0 1.94 0.2 873 1
1KEA A CNS 0.9 2 0.21 221 4
1KGD A REFMAC 5.0 1.31 0.19 180 5
1KGS A REFMAC 5.0 1.5 0.18 225 6
1KHI A CNS 1.0 1.78 0.2 176 29
1KI0 A CNS 1.75 0.2 253 0
1KJW A CNS 1.0 1.8 0.23 295 3
1KJZ A CNS 1.0 1.85 0.23 410 10
1KLX A REFMAC 5.0 1.95 0.19 138 5
1KMZ A SHELXL-97 1.5 0.16 130 5
1KN3 A REFMAC 5.0 1.8 0.21 183 3
1KNG A SHELXL-97 1.14 0.12 156 12
1KQ3 A CNS 1.5 0.17 376 12
1KQ6 A SHELXL-97 1.18 0.13 141 1
1KT9 A REFMAC 5.0 1.98 0.2 138 6
1KU3 A CNS 1.0 1.8 0.22 73 12
1KUF A CNS 1.0 1.35 0.18 203 2
1KV7 A SHELXL-97 1.4 0.18 488 25
1KW3 B REFMAC 5.0 1.45 0.16 292 4
1KWG A CNS 1.1 1.6 0.17 645 1
1KXO A REFMAC 5.0 1.8 0.21 184 19
1KYH A CNS 0.9 1.6 0.23 276 8
1L0I A SHELXL-97 1.2 0.16 78 1
1L2H A SHELXL-97 1.54 0.15 153 9
1L3K A SHELXL-97 1.1 0.16 196 33
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1L4B A CNS 1.7 0.19 356 16
1L6P A SHELXL-97 1.65 0.14 125 4
1L7R A CNS 1.64 0.19 574 1
1LB3 A SHELXL-97 1.21 0.13 182 15
1LC5 A CNS 1.46 0.19 364 9
1LCY A CNS 2 0.23 325 29
1LF4 A CNS 0.9 - 331 6
1LF7 A CNS 1.1 1.2 0.22 182 18
1LFK A CNS 1.0 1.7 0.2 398 23
1LFP A CNS 1.0 1.72 0.23 249 6
1LG7 A CNS 1.96 0.21 182 18
1LJO A CNS 1.95 0.19 77 2
1LKO A CNS 1.0 1.63 0.18 191 1
1LPU A REFMAC 5.0 1.86 0.21 332 5
1LR0 A REFMAC 5.0 1.91 0.18 129 3
1LS1 A REFMAC 5.0 1.1 0.14 295 6
1LTZ A CNS, SHELX-97 1.4 0.16 297 23
1LU4 A SHELXL-97 1.12 0.15 136 2
1LUG A SHELXL-97 0.95 0.12 259 0
1LV7 A REFMAC 5.1.12 1.5 0.15 257 6
1LZL A SHELXL-97 1.3 0.15 323 6
1M15 A SHELXL-97 1.2 0.12 357 1
1M1H A CNS AND REFMAC5 1.95 0.23 248 66
1M1Q A SHELXL-97 0.97 0.14 91 1
1M33 A REFMAC 5.1.05 1.7 0.15 258 2
1M3Q A CNS 1.0 1.9 0.23 317 3
1M47 A REFMAC 5.0 1.99 0.22 133 11
1M5I A CNS 1.0 2 0.26 125 20
1M5T A CNS 1.0 1.6 0.19 124 1
1M65 A REFMAC 5.0 1.57 0.18 245 11
1M6I A CNS 0.9 1.8 0.23 493 34
1M7J A CNS 1.0 1.5 0.16 484 10
1MD6 A CNS 1.0 1.6 0.2 154 0
1ME3 A SHELXL-97 1.2 0.1 215 11
1ME8 A CNS 1.1 1.9 0.24 503 146
1MH9 A CNS 1.8 0.16 197 3
1MI8 A CNS 1.0 2 0.21 158 17
1MIX A CNS 1.1 1.75 0.2 206 0
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1MJ4 A REFMAC 5.1.24 1.2 0.12 82 3
1MJ5 A SHELXL-97 0.95 0.11 302 5
1MKY A CNS 1.9 0.2 439 32
1ML4 A CNS 1.0 1.8 0.17 308 1
1MPL A SHELXL-97 1.12 0.11 349 4
1MQO A CNS 1.1 1.35 0.22 227 6
1MTZ A CNS 1.8 0.2 293 3
1MU5 A REFMAC 5.0 2 0.22 471 11
1MW9 X REFMAC 5.0 1.67 0.21 592 36
1MXI A CNS 1.7 0.2 160 4
1MZB A CNS 1.8 0.23 136 3
1N1F A CNS 1.0 1.95 0.16 159 6
1N1S A REFMAC 5.0 1.64 0.17 641 13
1N3L A SHELXL-97 1.18 0.18 372 40
1N40 A REFMAC 5.0 1.06 0.13 396 2
1N4W A SHELXL-97 0.92 0.1 504 6
1N57 A REFMAC 5.1.24 1.6 0.19 291 12
1N67 A CNS 1.0 1.9 0.21 359 27
1N6A A CNS 1.1 1.7 0.19 259 25
1N7E A CNS 1.1 1.5 0.25 97 2
1N93 X REFMAC 5.1.19 1.76 0.16 375 40
1N9L A CNS 1.0 1.9 0.23 109 0
1N9P A CNS 1.8 0.23 207 10
1NE9 A CNS 1.0 1.7 0.18 335 0
1NG2 A REFMAC 5.0 1.7 0.21 193 17
1NH9 A CNS 1.0 2 0.21 87 7
1NI9 A REFMAC 5.1.24 2 0.19 338 47
1NIG A REFMAC 5.1.24 2 0.21 152 6
1NIJ A REFMAC 5.1.24 2 0.22 318 1
1NJH A CNS 1.0 1.7 0.22 119 11
1NJR A CNS 1.9 0.21 284 35
1NK4 A CNS 1.0 1.6 0.22 580 0
1NKG A CNS 0.9 1.5 0.16 508 0
1NKO A CNS 1.1 1.45 0.28 132 10
1NLS - SHELXL 97 0.94 0.13 237 0
1NM8 A CNS 1.6 0.21 616 25
1NNF A REFMAC 5.1.19 1.1 0.16 309 1
1NNH A REFMAC 5.1.24 1.65 0.17 294 1
113
PDB CHN PRG RES RFC ALN DLN
1NNX A CNS 1.1 1.45 0.2 109 19
1NOF A SHELXL-97 1.42 0.11 383 0
1NPU A CNS 1.0 2 0.2 117 1
1NQ7 A CNS 1.0 1.5 0.2 244 0
1NR0 A CNS 1.0 1.7 0.2 611 1
1NRI A CNS 1.0 1.9 0.21 306 57
1NTF A REFMAC 5.1.22 1.8 0.15 282 2
1NTH A CNS 1.0 1.55 0.18 458 1
1NTY A CNS 1.1 1.7 0.2 311 6
1NWK A CNS 1.85 0.19 376 22
1NXC A REFMAC 5.1.24 1.51 0.17 478 11
1NZE A CNS 1.0 1.95 0.23 149 37
1NZJ A REFMAC 5.1 1.5 0.15 298 25
1NZN A CNS 2 0.23 126 4
1NZO A REFMAC 5.0 1.85 0.21 363 11
1O22 A REFMAC 5.1.995 2 0.19 170 21
1O4W A REFMAC 5.1.9999 1.9 0.19 147 22
1O50 A REFMAC 5.1.9999 1.87 0.19 157 16
1O54 A REFMAC 5.1.9999 1.65 0.16 277 12
1O8A A CNS 2 0.18 589 15
1O8X A REFMAC 5.1.19 1.3 0.18 146 3
1OE1 A SHELX-97 1.04 0.12 336 0
1OEW A SHELXL 97-2 0.9 0.12 329 1
1OGI A CNS 1.64 0.21 303 8
1OGM X REFMAC 5.1.19 1.8 0.14 574 2
1OGW A SHELXL-97 1.32 0.22 76 0
1OH4 A REFMAC 5.1.24 1.35 0.14 179 5
1OI1 A CNS 1.78 0.17 221 14
1OI7 A CNS 1.23 0.18 288 18
1OJQ A SHELXL-97 1.68 0.17 212 0
1OJR A REFMAC 5.0 1.35 0.11 274 0
1OK0 A SHELXL-97 0.93 0.1 74 0
1OKQ A CNS 2 0.22 394 20
1OKS A REFMAC 5.1.24 1.8 0.2 56 3
1OMR A CNS 1.5 0.25 201 0
1ONH A SHELXL-97 1.38 0.14 364 1
1OUV A CNS 1.0 2 0.2 273 8
1OW1 A CNS 1.1 1.8 0.21 195 28
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1OWL A CNS 1.1 1.8 0.19 484 11
1OX0 A REFMAC 5.1.24 1.3 0.14 430 16
1OXD A CNS 1.1 1.15 0.21 226 0
1OXJ A CNS 1.8 0.23 173 3
1OXX K REFMAC 5.0 1.45 0.17 353 1
1OYG A REFMAC 5.1.19 1.5 0.17 447 7
1OZ2 A REFMAC 5.1.13 1.55 0.19 331 7
1OZ9 A REFMAC 5.0 1.89 0.21 150 9
1OZN A CNS 1.52 0.17 285 1
1P1M A CNS 0.9 1.5 0.2 406 2
1P3C A REFMAC 5.1.24 1.5 0.16 215 0
1P4C A CNS 1.1 1.35 0.18 380 27
1P4P A CNS 2 0.21 145 5
1P5F A SHELXL-97 1.1 0.14 189 3
1P77 A REFMAC 5.0 1.95 0.2 272 7
1P99 A CNS 0.9 1.7 0.2 295 40
1P9G A SHELXL-97 0.84 0.07 41 0
1P9H A CNS 1.1 1.55 0.2 226 47
1PA7 A REFMAC 5.1.19 1.45 0.17 130 0
1PBJ A CNS 1.1 1.4 0.19 125 5
1PFB A CNS 1.4 0.2 55 0
1PG6 A CNS 1.1 1.7 0.21 243 27
1PI1 A CNS 2 0.2 185 0
1PJX A SHELXL-97 0.85 0.11 314 0
1PKO A CNS 1.45 0.19 139 15
1PMJ X REFMAC 5.1.24 1.55 0.13 185 0
1PO5 A SHELXL-97 1.6 0.22 476 11
1PQ1 A CNS 1.0 1.65 0.22 196 49
1PUJ A CNS 1.1 2 0.22 282 21
1PV5 A CNS 1.1 1.75 0.2 264 3
1PWA A REFMAC 5.1.24 1.3 0.18 162 39
1PYF A CNS 1.8 0.2 312 1
1PZS A REFMAC 5.1.24 1.63 0.15 208 37
1PZT A CNS 1.1 1.92 0.19 286 15
1PZW A REFMAC 5.1 2 0.24 80 0
1Q0P A CNS 1.8 0.21 223 33
1Q0R A REFMAC 5.0 1.45 0.17 298 1
1Q25 A CNS 1.1 1.8 0.23 432 4
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1Q2Y A CNS 1.0 2 0.23 140 0
1Q33 A CNS 1.0 1.81 0.2 292 0
1Q35 A REFMAC 5.1.24 1.2 0.17 320 3
1Q42 A REFMAC 5.1.24 1.75 0.23 201 42
1Q44 A REFMAC 5.1.24 1.9 0.19 326 42
1Q4R A REFMAC 5.1.24 1.9 0.18 112 9
1Q5Z A CNS 1.8 0.19 177 32
1Q7E A REFMAC 5.0 1.6 0.16 428 18
1Q7R A REFMAC 5.1.24 1.9 0.2 219 17
1Q8B A CNS 1.1 1.9 0.21 105 12
1Q8C A REFMAC 5.1.19 2 0.26 151 19
1Q8D A CNS 1.1 1.8 0.19 108 8
1Q8I A REFMAC 5.0 2 0.2 783 75
1Q9I A REFMAC 5.1.24 1.6 0.16 571 3
1QCS A CNS 0.5 1.9 0.21 211 16
1QJ4 A SHELXL-97 1.1 0.12 257 1
1QV1 A SHELXL-97 1.1 0.13 195 8
1QW2 A CNS 1.1 1.5 0.2 102 0
1QWG A REFMAC 5.1 1.6 0.17 251 0
1QWK A CNS 1.0 1.6 0.2 317 5
1QWO A REFMAC 5.1.24 1.5 0.16 442 7
1QWY A REFMAC 5.1.24 1.3 0.16 291 57
1QY1 A CNS 1.0 1.7 0.18 174 17
1QZ9 A REFMAC 5.1.24 1.85 0.15 416 12
1QZM A CNS, SHELXL 1.9 0.18 94 0
1R0U A REFMAC 5.1.24 1.75 0.18 148 6
1R1M A CNS 1.1 1.9 0.21 164 24
1R26 A REFMAC 5.1 1.4 0.17 125 12
1R29 A SHELXL-97 1.3 0.13 127 5
1R2Q A SHELXL-97 1.05 0.12 170 0
1R4V A REFMAC 5.1 1.9 0.18 171 20
1R5L A CNS 1.1 1.5 0.19 262 11
1R5R A REFMAC 5.1.24 1.6 0.18 119 2
1R62 A CNS 1.1 1.6 0.24 160 24
1R6J A SHELXL-97 0.73 0.07 82 0
1R6L A CNS 1.1 1.9 0.22 239 3
1R75 A REFMAC 5.1.24 1.86 0.2 141 31
1R7J A CNS 1.0 1.47 0.23 95 5
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1R7O A REFMAC 5.1.19 1.85 0.15 395 42
1R8C A REFMAC 5.1.24 1.9 0.18 437 0
1R8M E REFMAC 5.1.24 1.7 0.19 203 7
1R8N A CNS 1.0 1.75 0.21 185 0
1R9H A CNS 1.8 0.21 135 17
1R9W A CNS 1.8 0.21 145 7
1RB9 - SHELXL-97 0.92 0.07 53 1
1RCQ A SHELXL-97 1.45 0.15 357 0
1RDQ E SHELXL-97 1.26 0.16 350 12
1RI6 A CNS 1.1 2 0.17 343 10
1RJ1 A CNS 1.1 1.87 0.19 151 3
1RLH A CNS 1.1 1.8 0.18 173 22
1RLJ A CNS 1.1 2 0.19 139 4
1RLK A REFMAC 5.1.24 1.95 0.22 117 1
1RO2 A CNS 1.6 0.25 216 6
1ROC A REFMAC 5.1.24 1.5 0.2 155 0
1RQW A SHELXL-97 1.05 0.13 207 0
1RTQ A SHELXL-97 0.95 0.14 299 8
1RTZ A SHELXL-97 1.33 0.13 152 0
1RU4 A CNS, REFMAC,
ARP/WARP
1.6 0.17 400 0
1RVK A CNS 1.0 1.7 0.19 382 1
1RW7 A REFMAC 5.1 1.8 0.2 243 8
1RWA A REFMAC 5.1.08 1.3 0.13 757 3
1RWR A REFMAC 5.1.24 1.72 0.15 301 4
1RWZ A CNS 1.0 1.8 0.22 245 1
1RYO A CNS 1.2 0.22 327 3
1RZ3 A CNS 1.1 1.9 0.2 201 17
1S29 A CNS 1.1 1.6 0.23 92 0
1S2W A CNS 1.0 1.69 0.18 295 37
1S5P A CNS 1.1 1.96 0.23 235 10
1S68 A CNS 1.1 1.9 0.19 249 16
1S7Z A REFMAC 5.0 1.83 0.17 117 11
1SDO A CNS 1.85 0.22 203 11
1SDW A CNS 1.85 0.2 314 2
1SE0 A CNS 1.75 0.21 116 19
1SF9 A CNS 1.0 1.71 0.17 128 10
1SFS A SHELXL-97 1.07 0.1 240 27
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1SHU X REFMAC 5.1.24 1.5 0.19 182 1
1SJY A CNS 1.1 1.39 0.23 159 5
1SQH A CNS 1.1 2 0.22 312 15
1SSX A SHELXL-97 0.83 0.09 198 29
1SU8 A SHELXL-97 1.1 0.15 636 3
1SUU A REFMAC 5.1.24 1.75 0.2 312 19
1UA4 A CNS 1.1 1.9 0.17 455 1
1UAI A CNS 1.1 1.2 0.17 224 1
1UAL A CNS 1.1 1.8 0.18 274 31
1UCS A SHELXL-97 0.62 0.14 64 0
1UEK A REFMAC 5.1.19 1.7 0.18 275 7
1UF6 A REFMAC 5.1.24 1.65 0.23 178 2
1UFK A CNS 1.1 1.9 0.23 254 6
1UFY A SHELXL-97 0.96 0.11 122 1
1UG6 A REFMAC 5.1.27 0.99 0.12 431 5
1UHA A CNS 1.1 1.5 0.18 82 0
1UHD A CNS 1.1 2 0.23 96 1
1UI0 A CNS 1.1 1.5 0.18 205 13
1UJP A CNS 1.1 1.34 0.2 271 31
1UKF A CNS 1.1 1.35 0.2 188 0
1UMG A CNS 1.1 1.8 0.18 362 3
1UMH A REFMAC 5.1.24 2 0.15 184 0
1UOY A CNS 1.1 1.5 0.16 64 0
1US3 A REFMAC 5.1.24 1.85 0.16 530 48
1US5 A CNS 1.5 0.18 314 17
1USG A REFMAC 5.1.19 1.53 0.19 346 1
1USM A CNS 1.2 0.21 80 3
1UUQ A REFMAC 5.1.24 1.5 0.12 440 30
1UW1 A REFMAC 5.1.24 1.94 0.2 80 13
1UWV A REFMAC 5.1.24 1.95 0.19 433 16
1UX6 A CNS 1.9 0.2 350 15
1UZP A CNS 1.78 0.21 162 10
1V2X A CNS 1.1 1.5 0.23 194 3
1V2Z A REFMAC 5.1.24 1.8 0.23 111 5
1V33 A CNS1.1 1.8 0.22 366 20
1V3H A CNS 1.1 1.6 0.16 495 4
1V4A A REFMAC 5.1.24 2 0.23 440 11
1V7R A CNS 1.1 1.4 0.2 186 0
118 A
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1V93 A CNS 1.9 0.2 296 4
1V9M A CNS 1.85 0.2 323 11
1VJO A REFMAC 5.1.9999 1.7 0.15 393 16
1VJP A REFMAC 5.2.0001 1.7 0.18 394 12
1VK4 A REFMAC 5.1.24 1.91 0.17 298 15
1ZFJ A CNS 0.3 1.9 0.23 491 15
3SEB - SHELXL-97 1.48 0.18 238 0
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